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Introduction
Measuring processes by:
a fundamental process⇒ lenght, volume
a deriving process⇒ density, velocity
a defining process⇒ socio-economic status
Introduction
1. Defining the conceptual framework  Comprehensive approach 
   
2. Developing the indicators  Logical modeling (hierarchical design) 
   
3. Managing the complexity  Analytical process (multi-stages and multi-techniques) 
   
4. Framing the complexity  Developing a system of indicators 
In social sciences, 
the measurement process requires a design 
allowing indicators to be defined: 
Framing the complexity
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Managing the complexity
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Defining the conceptual framework
Defining the conceptual 
framework
Measuring social phenomena 

different conceptual frameworks

comprehensive

Integration between
objective and subjective information
Defining the conceptual 
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Managing the complexity
Defining the conceptual framework
Developing the indicators
ELEMENTARY INDICATORS

LATENT VARIABLES

AREAS TO BE INVESTIGATED

CONCEPTUAL MODEL
HIERARCHICAL 
DESIGN
Developing the indicators
Conceptual model  ↴
defines 
the phenomenon to be studied, 
the domains and the general aspects
characterizing the phenomenon

process of abstraction
Developing the indicators
Areas to be investigated 

different aspects 
allowing the phenomenon 
to be specified consistently 
with the conceptual model
Developing the indicators
Latent variables ↴
elements to be observed 
in order to define 
the corresponding area
Their definition requires:
theoretical assumptions (dimensionality)
empirical statements
Developing the indicators
Elementary indicators ↴
what can be actually measured 
in order to investigate the variable
They are defined by:
appropriate techniques
a system allowing observed values
to be interpreted and evaluated
Developing the indicators
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Developing the indicators
COMPONENT  
THE QUESTION TO 
WHICH THE COMPONENT 
GIVES AN ANSWER 
 DEFINITION OF THE COMPONENT 
     
CONCEPTUAL MODEL  Phenomena to be studied  
The conceptual model defines the phenomena to be studied and 
the domains and the general aspects that characterize the 
phenomena 
     
AREAS/PILLARS TO 
BE INVESTIGATED 
 
Aspects defining the 
phenomenon 
 
Each area represents each aspect that characterizes and defines 
the theoretical model  
     
LATENT VARIABLES  Elements to be observed  
Each variable represents each element that has to be observed in 
order to define the corresponding area. The variable is named 
latent since is not observable directly 
     
ELEMENTARY 
INDICATORS (E.I.) 
 
In which way each element 
has to be measured 
 
Each indicator (item, in subjective measurement) represents what 
is actually measured for each variable and is defined by 
appropriate techniques and by a system that allows observed value 
to be evaluated and interpreted. 
 
Developing the indicators
Definition of relationships between
latent variables and corresponding 
indicators⇒ model of measurement
latent variables 
elementary indicators
Developing the indicators
Two different conceptual approaches:
models with reflective indicators
models with formative indicators
Developing the indicators
Models with reflective indicators

indicators  functions of the latent variable

changes in the latent variable are reflected in 
changes in the observable indicators
top-down explanatory approach
Developing the indicators
Models with formative indicators

indicators  causal in nature

changes in the indicators determine changes 
in the definition / value of the latent variable
bottom-up explanatory approach
Developing the indicators
Reflective  Formative  
Developing the indicators
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Managing the complexity
Consistent application of the hierarchical
design produces a complex data structure.
The complexity refers to 
three data dimensions
to be managed

 Elementary Indicators
(several indicators for each variables)
 observed Cases/Units
(several units for each observation)
 Variables
(several variables are defined)
Managing the complexity
Strategies to manage the
complexity

each data dimension may require a
particular treatment:
Managing the complexity
